
3GPP TSG RAN Meeting #58

RP-121774
Barcelona, Spain, December 4th – 7th, 2012
Source:
CATT
Title:
Discussion on RAN1 work for mobile relay study item
Agenda Item:
12.4.3
Document for:
Discussion/Decision
1 Introduction
In RAN#57, a revised SID on mobile relay was approved in [1], where the following objectives are specified for RAN1 scope in this study item:
· Comparison based on PHY layer considerations (RAN1)

· Compare the DeNB-to-UE performance in terms of spectral efficiency and latency between mobile relay vs. L1 repeater, assuming complete Tx/Rx isolation for both mobile relay and L1 repeater

· Analyze the potential impact of moving cells created by mobile relays
During RAN#57 discussion, it was commented that the current RAN1 scope for mobile relay could lead to significant amount of evaluation efforts and it is desirable to further restrict the scope in RAN#58. In this contribution, we discuss the possible handling of RAN1 activities for the study item of mobile relay.
2 Discussion

The leading working group for the mobile relay study item is RAN3, which has completed its work 100% by RAN#57. The RAN3 work focused on comparing the pros and cons of different mobile relay architectures, as well as the existing solutions, with high speed train as the target scenario. The conclusion of the current TR is that both Alt1 and Alt2 in [2] are selected for future work mobile relay.  It is also expected that the scope of the follow-up work item is restricted to RAN3/2, without physical layer enhancements for the high speed scenario. The RAN1 work in this study item is aiming to provide a more comprehensive comparison between mobile relay and L1 repeaters. 
On the objective of comparing mobile relay and L1 repeaters in terms of spectral efficiency and latency, the following options may be considered:

· Option 1: Full scale simulation efforts

This option does not intend to reduce any RAN1 scope. RAN1 shall agree on the system simulation assumptions, including mobile relay system layout (e.g. how far away the donor eNB is from the railway, the distance between two neighboring donor eNBs, etc), detailed channel modeling (e.g. large scale and small scale channels), antenna configurations, scheduling, traffic modeling, etc. The evaluation metric could be UE or cell spectral efficiency. Given that the current objective is to compare the DeNB-to-UE performance between mobile relay and L1 repeaters, system evaluation shall be performed jointly on the backhaul link and access link.
· Option 2: Reduced simulation efforts

This option intends to reduce the RAN1 evaluation efforts. RAN1 can start with evaluating the geometry on the backhaul link and access link, and analyze whether the bottleneck is the backhaul link or the access link. Toward this end, RAN1 shall agree on large scale simulation assumptions, including the mobile relay system layout, large scale channel modeling, antenna configurations, etc. Since the evaluation metric is the large scale geometry, it is expected that RAN1 evaluation efforts on system evaluations can be significantly reduced. The study can be further complimented by link level evaluations to compare the performance of mobile relay and L1 repeaters. In particular, the additional latency introduced by independent HARQ on the backhaul and access link for mobile relay, as well as the possibility of more accurate link adaptation on the access link for mobile relay shall be considered in the comparison.
· Option 3: Analytical comparison without simulation efforts

This option intends to provide some analysis on the pros and cons of mobile relay and L1 repeaters from physical layer perspective. Since no simulation efforts are targeted for, this approach cannot provide very accurate numerical comparison between mobile relay and L1 repeaters, other than some high level assessments. It is possible to use prior RAN1 observations and relevant evaluation results to facilitate the assessment, e.g. to estimate the impact of additional latency on UE packet throughput, as well as the possible link adaptation gain achievable by mobile relay.
Among the above three options, it is understood that Option 1 is the default assuming no further RAN agreements on the mobile relay study item. Given that the RAN1 work in the study item is not intended to identify any possible physical layer enhancements in the high speed environment and the current work load issue, it is beneficial to identify if alternative option could reduce the RAN1 efforts while still fulfilling the objectives of RAN1 work. In particular, we have the following proposal:

Proposal 1: It is proposed that RAN shall discuss and agree on whether reduced RAN1 simulation efforts (e.g. by Option 2 or Option 3) can be taken for comparing performance of mobile relay and L1 repeater in RAN1.
On the objective of “analyze the potential impact of moving cells created by mobile relays,” it is likely that if the access link uses a dedicated carrier frequency, it would not create significant interference toward macro UEs on another carrier frequency. Some analysis can be provided for this objective without requiring simulation campaigns in RAN1.

Proposal 2: Analysis can be provided for the objective of identifying potential impact of moving cells created by mobile relay, without the need of RAN1 simulation efforts.

3 Conclusions

In this contribution, we discuss the handling of RAN1 work for the mobile relay study item. In particular, we have the following two proposals:

Proposal 1: It is proposed that RAN shall discuss and agree on whether reduced RAN1 simulation efforts (e.g. by Option 2 or Option 3) can be taken for comparing performance of mobile relay and L1 repeater in RAN1.

Proposal 2: Analysis can be provided for the objective of identifying potential impact of moving cells created by mobile relay, without the need of RAN1 simulation efforts.
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